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created. Also, reentrant circuits with a short cycle length (mean, 101±10 ms) were some-
times observed within the PV, however, they were unstable and short lived. Similar acti-
vation patterns were also observed in other cases, although there were minor differences
between them. However, reentrant circuits lasting for more than 2 rotations were never
observed in any cases (mean, 1.2±0.5 rotations). Wave fronts traveling from PV to LA
and/or from LA to PV play an important role in the formation of unstable reentrant wave
fronts.
Conclusions: During initiation of AF, unstable reentrant circuits are formed within the PV
and at the PV-LA junction in response to single extrastimulus and repetitive focal activi-
ties.
1014-212 Is Atrial and Pulmonary Vein Fibrosis Involved in the 
Pathogenesis of Atrial Fibrillation?
Alejandro C. Perez-Lugones, James McMahon, Patrick McCarthy, José Navia, Nassir F. 
Marrouche, Yaariv Khaykin, Mandeev Bhargava, Antonio Rosillo, Marc Gillinov, Walid 
Saliba, Patrick Tchou, Andrea Natale, The Cleveland Clinic Foundation, Cleveland, OH
Background: Development of atrial fibrosis has been proposed to be relevant in enhanc-
ing the susceptibility and maintenance of atrial fibrillation (AF). However, quantification of
fibrous tissue in the pulmonary veins (PV) and the atrial muscle of patients with and with-
out AF has not been studied. We compared the amount of fibrosis in individuals with his-
tory of AF and controls.
Methods:
We evaluated both the left atrial tissue and the proximal segments of 52 PV (ostium to 1
cm distal). Nineteen left superior PV, 11 right superior PV, 10 right inferior PV and 12 left
inferior PV were obtained from 14 autopsies and 7 heart transplant donors (15 males and
6 females). There were 9 individuals with history of AF (mean age: 54 ± 21) and 12 con-
trols (mean age: 47± 15). The tissue was processed for Masson Trichrome staining; 104
slides (7 µm width) were studied.
We performed slide scanning using ArtixScan 4000tf, Microtek™, with Pathscan
Enabler™, Meyer Instruments, Inc Houston, TX. We transfer the files to Image Pro,
Media Cybernetics™, for color cube segmentation and pixel area counts, considering
color blue. The files were transferred to Excel, Microsoft®, to quantify percentage of
fibrous tissue. Patients were compared between two groups and among the veins using
analysis of variance. Veins were treated as nested within patients.
Results: In the group with history of AF the amount of fibrous tissue expressed in per-
centage was: (Mean ± STDEV): Left inferior PV: 30.60 ± 15.18, left superior PV: 24.20 ±
11.19, right inferior PV: 26.51 ± 13 and right superior PV: 15.58 ± 14.66. The same quan-
tification in the control group did not show a significant difference: Left inferior PV: 25 ±
16.65, left superior PV: 23.10 ± 13.3, right inferior PV: 27.46 ± 15.37 and right superior
PV: 20 ± 6.30, (P= 0.98 between the two groups and P= 0.39 between veins). Similar
results were seen when fibrosis was quantified in the atrial muscle: (Mean ± STDEV) AF
patients: 15 ± 12.28 % versus controls: 16.32 ± 11 % (P: no significant).
Conclusion: Fibrosis in the PV and atrial chambers do not seem to be required for the
development and maintenance of AF.
1014-213 Frank Starling Mechanism Is an Independent 
Contributor to Ventricular Performance Variability in 
Atrial Fibrillation
Zoran B. Popovic, Hirotsugu Yamada, Youhua Zhang, Don W. Wallick, Richard A. Grimm, 
James D. Thomas, Todor N. Mazgalev, Cleveland Clinic FOundation, Cleveland, OH
Ventricular performance in atrial fibrillation (AF) depends on heart rate variability through
the interval-force mechanism, i.e., the ratio of preceding and pre-preceding RR intervals
(RRp/RRpp). The impact of end-diastolic volume (EDV) variability (Frank-Starling mecha-
nism, FSM) on ventricular performance is not known. We hypothesized that FSM has an
independent effect on left ventricular (LV) performance in AF. Methods: We induced AF in
13 open chest dogs. RR intervals, LV pressure, LV volume (conductance method) and
aortic flow (flow probe) were collected for >400 beats during rapid AF (224 ± 34 bpm). In
6 dogs, additional data were collected while average ventricular rate was slowed by
selective vagal stimulation (VS) of AV node (138 ± 23 bpm). The relations of maximal LV
power and peak LV pressure derivative (+dP/dt) to RRp/RRpp were fitted to equation y =
A * (1- EXP (B-RRp/RRpp)/C) and the residuals of these relations were calculated.
Results: LV power and +dP/dt strongly correlated with RRp/RRpp (r = 0.81 ± 0.08 and r =
0.81 ± 0.07, p<0.0001 for all correlations). The residuals of LV power - RRp/RRpp and of
+dP/dt - RRp/RRpp relations showed linear correlation with EDV (r = 0.42 ± 0.15 and r =
0.44 ± 0.20, p<0.01 for all correlations). In the 6 dogs with slowed average ventricular
rate by VS, a slope of both LV power residuals - EDV and of +dP/dt - EDV relations
decreased (p<0.03 for both) (Figure). Conclusion: FSM contributes to ventricular perfor-
mance in AF. FSM contribution depends on average ventricular rate.
1014-214 The Influence of Duration of Atrial Fibrillation on 
Maintenance of Sinus Rhythm by Angiotensin II 
Modulators After Electrical Cardioversion
Yasuyuki Egami, Masami Nishino, Takahito Tamai, Tamaki Itakura, Shinichiro Suna, Isao 
Kondo, Ryu Shutta, Kenjiro Tanaka, Takayoshi Adachi, Hideo Tanahashi, Jun Tanouchi, 
Yoshio Yamada, Osaka Rosai Hospital, Sakai, Japan
Backgrounds:It was known that atrial fibrillation (AF) induced structural remodeling of
the atrial tissue and longer AF duration were major cause of recurrence of AF after elec-
trical cardioversion (EC). Recent some studies reported angiotensin II modulators
(AIIM:ACE-I or ARB) were effective to prevent structural remodeling. Thus, AIIM may be
effective to maintain sinus rhythm after EC. In this study, we investigated the relation
between the effects of AIIM to maintain sinus rhythm after EC and duration of AF.
Methods:We studied 78 patients with nonvalvular AF (duration of AF > 2 days) who
received EC and once recovered sinus rhythm. Then, we divided these patients into two
groups: patients with AF duration < 6 months (group S: n=53) and patients with AF dura-
tion > 6 months (group L: n=23), and evaluated AIIM effects in the two groups. AIIM+ was
defined as the patients who received AIIM more than one month before EC and AIIM-
was those without AIIM.
Results:At 6 months after EC, in group S, 13 AIIM+ (76.5%) and 16 AIIM- (44.4%) main-
tained sinus rhythm. The AF recurrent free ratio at 6 months after EC was significant
higher in AIIM+ than in AIIM- of the group S (p=0.04,log rank test), while there were no
significant differences of the AF recurrent free ratio in the group L.
Conclusions: In the patients with AF duration< 6 months, AIIM therapy before electrical
cardioversion was effective to maintain sinus rhythm, and it was indicated that AIIM could
prevent structural remodeling of the atrial tissue in these patiens, clinically.
1014-225 Myocardial and Plasma Levels of Matrix 
Metalloproteinase-9 Are Increased With Atrial 
Fibrillation
Rupak Mukherjee, Abigail S. Lowry, Amy E. Hardin, Martha R. Stroud, John S. 
Ikonomidis, J. Marcus Wharton, Francis G. Spinale, Michael R. Gold, Medical University 
of South Carolina, Charleston, SC
Background: Atrial fibrillation (AF) produces changes in atrial function and structure,
which may promote the maintenance of AF (“AF begets AF”). Structural abnormalities in
the atria that occur with AF include alterations in the composition of the extracellular
